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cles of the ocean may be accumulated together into masses 
and rendered sufficiently coherent to admit of their reaching 
the sea-bottom without absolute disruption. 

XANTHIDIUM. 
X .  - ?-Cell sub-spherical, with from eight to ten long 

tapering spines, the extremities of which are dichotomously 
divided. Endochrome (as taken from the Salpze stomachs) 
of a pale yellowish-green colour, generally shrunk to a 
slight extent. Cell-wall exhibiting the primordial utricle and 
a stout horny external (cellulose) layer continuous with the 
spines. Diameter of cell -0012; total diameter -0038. 
(Fig. 23.) 

Bay of Bengal and Indian Ocean. April, 1857. From 
Salpze. 

Fig. 24 represents X .  vestitum, as copied from Mr. White’s 
figure. 

Fig. 2 represents a frequent form of C. Sol, in which the 
proportion between the size of the disc and membranous ring 
approaches very closely to that seen in the fossil. 

On TRICERATIUM ARCTICUM. By F. C. S. ROPER, F.L.S., &c. 

The genus Triceratium was first proposed by Professor 
Ehrenberg, in a paper read before the Berlin Academy in 
1839, to include a class of forms which he stated to be free or 
non-concatenate. 

Well known as the large and peculiar species of this genus 
have been, from that time to the present, to those who have 
studied this class of algze, it is a remarkable fact, that all the 
well-known species, such as Triceratium favus, alternam, 
striolatum, &c., which occur in the tidal harbours and estuaries 
of our coasts, have been met with merely as scattered speci- 
mens in the mud, and never in a living statk;-ar attached to 
larger a l p ,  as is frequently the case in tbe genera Biddulphia, 
Amphititres, and Isthmia. 

Relying on this negative evidence, all writers on Diato- 
maceze have followed the German Professor in describing the 
genus as non-concatenate, and in the synopsis of Professor 
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Smith we find it included amongst the free forms of his first 
sub-tribe, though differing widely in general structure from 
all the other genera included in it. 

The only statement that has been published, tending to 
throw light on the mode of growth of the larger species of 
Triceratmm, is in the introduction to Mr. Brightwell’s valu- 
able synopsis of the genus, published in 1853, in ‘ Micr. Jour.,’ 
vol. i, p. 246, where, in alluding to a species named by him 
“Arcticum” (from its having been brought home by Dr. 
Sutherland from Beechy Island, in the Arctic seas), he 
says, ‘‘ The frustules of this species were found in a mass, 
unmixed with any other species of Diatoniacez; many of the 
perfect frustules have the endochrome in them, and when 
examined as first received, had very much the appearance of 
being attached to a small alga found with them.” Professor 
Smith had evidently entertained the idea that this might 
generally be the case; as in the ‘ Synopsis,’ vol. i, which 
appeared before Mr. Brightwell’s paper was published, he 
says, ‘‘ The frustules are probably at first attached to larger 
algze, but I have been unable to determine this point, from 
the isolated specimens which have fallen under my notice.’>* 

Since Mr. Brightwell’s paper, no further advance has been 
made in our knowledge of the mode of growth of the well- 
determined species of Triceratium, though the same author, 
in describing some gatherings made by Colonel Baddeley, has 
figured two peculiar forms under the names of T. undulatum 
and T. malleus, which were found in a living state and in 
filaments.? It will, however, require a more extended exami- 
nation of the structure and habits of this group, before they 
can be decidedly admitted into the present genus. 

The general structure of the valves in Triceratium, the 
horn-like processes at the angles, the frequent occurrence of 
spines on the surface, and the strongly siliceous and frequently 
reticulated connecting membrane, are so similar to that in 
Biddulphia, that I had long entertained the opinion that they 
were closely allied to that genus ; and any one referring to the 
figures of the perfect h s t u l e s  given by Mr. Brightwell in his 
‘Synopsis’ of the genus, especially in ‘Mic. Jour.,’ vol. i, 
t. iv, fig. 5 a, and ‘ Mic. Jour.,’ vol. iv, t. xvii, fig. 11 b and fig. 
9 b, or who has examined with a moderate power those of T. 
striolatum in the Thames mud, will see at once how closely 
they approximate on the F.V. to the frustules of Biddulphia. 

From a careful consideration of these structural peculiarities, 

* ‘ Smith’s Syn.,’ vol. i, p. 26. 
f ‘ Mic. Jour.,’ vol. vi. p. 153. 
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(although in the absence of any direct proof), I stated in a 
paper read before this Society last year, that Triceratium, in 
any good natural arrangement of the genera, ought to be placed 
as intermediate between Amphitetras and Biddulphia*-in 
fact, the more extended knowledge we now have of the curious 
four-sided frustules that occasionally occur, of which four 
have been recorded as established varieties of T. favus, arma- 
tum, formosum, and Arcticum, would tend to show a very 
close afinity to the former genus. 

The object of the present compunicatlon is, to show that Tri- 
ceratium has always been erroneously, considered a free form. 

Through the kindness of Dr. Walker-Arnott and Professor 
Busk, I have had lately placed in my hands some small frag- 
ments of a Laomedea 
from Vancouver’s 
Island, with nume- 
rous specimens of a 
Triceratium attached 
to it, and the frus- 
tules are clearlyunited 
by their angles into a 
zigzag filament, as in 
the annexed figure, by 
a short thick gelati- 
nous cushion or stepis, 
exactly as occurs in 
Amphi te t ras .  In  
some few cases I have 
found frustules subdi- 
viding, and the per- 
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sistence of the connecting membrane as in Biddulphia,-is 
another most important fact to be taken into consideration 
in locating the genus in any natural arrangement of the 
class; and shows, I consider, that there can be now little, 
if any, hesitation in removing it from Professor Smith’s 
first sub-tribe, and placing with its natural allies in his fourth. 

With respect to the species to which these frustules can be 
referred, there appears to be some little confusion, which it 
would be well to clear up. Mr. Brightwell, in a paper dated 
June, 1853, has described a species under the name of Tri- 
ceratium Arcticum?, but appears to have made some error in 
the measurement, as, though stated to b e k y  &th of an 
inch in diameter, the valves which he kindly sent to me have 
distinct, though small, reticulations, and the diameter is I; oth 

+E ‘ hfic. Jour.,’ vol. vii, Trans. hf. Soc., p. 21. 
-i- ‘ Mic. Jour.,’ vol. i. p. 250, a i d  t. iv, fig. 11 (I alld 6 .  
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of an inch : his figures and description are, however, sufficient 
to identify the species. 

In  October, 1853, Professors W. H. Harvey and J. W. 
Bailey, in describing some species of Diatomaceze adhering to 
or entangled in a l e ,  brought home by the United States’ 
Exploring Expedition under Captain Wilkes, U.S.N., have 
described a species as Triceratium Wilkesii, from Pugct’s 
Sound,* and also a form under the name of Amphitetras 
FVilkesii, which has been found with most of the known 
gatherings of the Triceratium, and is now generally considered 
a four-sided variety of the same species. 

I am not aware that any of the original gathering of this 
species has been sent to this country ; but Dr. Arnott informs 
me that some logs of wood were imported into Liverpool some 
little time back from Puget’s Sound, attached to which were 
some zostera leaves and small zoophytes, and from a boiling 
made of them were obtained both triangular and square forms, 
which agree with the descriptions given by Prof. Harvey and 
Bailey, and show that these species are clearly identical with 
that previously described by Mr. Brightwell as T. Arctimm. 

It follows from this, that the Triceratium Wilkesii and 
Amphitetras Wilkesii of Harvey and Bailey must be cancelled 
altogether, and the name of Arcticum be retained, to include 
the species from both localities on the ground of priority. 
The species from Vancouver’s Island is identical in structure 
with the preceding forms, and though the figures given by 
Mr. Brightwell in ‘Mic. Jour.,’ vol. i, t. iv, fig. 11 a and b, 
are sufficiently characteristic, I give rather a fuller specific 
character to assist identification for the future. 

Triceratium Arcticum, Brightwell. 
Valves, with slightly convex or straight sides, with small 

but distinct areolations, radiating in lines from the centre, 
and becoming very minute at the angles, which are obtusely 
rounded, and slightly enlarged ; connecting membrane with 
similar reticulations to the valve, arranged in transverse lines. 
Diam. -0105 to *0054 of an inch. Syn. Tri. FVilkesii H and B. 

Var .p. Four angles. Syn. Amphitetras Wilkesii, H and B. 
Marine, Beechey Island, Arctic Regions ; Puget’s Sound ; 

Vancouver’s Island; and in a fossil state at Monterey Bay. 
Triceratium Montereyii, though somewhat similar in struc- 

ture to Arcticum, is readily distinguished, from having an 
elevation or boss on the centre of the valve. 

T. condecorum differs in the absence of the minute reti- 
culations at the angles, and T. striolatuni from the angles 
being produced into horn-like processes. 

* ‘ Nic. Jour.,) vol. iii, p. 94. 


